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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the United States patent application No. 616,518 of a name called "the 

thermal stability polymer image and its manufacturing method" ("Thermally Stable Polymer Images 

and Processes") under connection by this invention person submitted to the United States patent 

agency on June 1, 1984. Furthermore, this invention relates to the patent application by this 

invention person of a name called "the micro plastics structure and its manufacturing 

method" ("Microplastic Structures and their method of Manufacture") of presentation on the same 

day. 

In this invention, the specific well-known halogenation organic compound which has the 
photosensitivity which was excellent to the short wave activation radiation specific type like far 
ultraviolet rays or an X-ray, for example discovers that it can use for manufacturing the negative 
image which can carry out aquosity development on a front face. In more detail, these photograph 
acid generators can be developed by aquosity, it is thermal stability, and since they build the negative 
image of a high resolution, they can be used in combination with the photosensitive coating solution 
containing an acid hardenability resin system and such a resin system. 
[Description of the Prior Art] [the trouble which invention tends to solve] 
Cyclized rubber is used as the base, and a liquefied type photoresist constituent is common 
knowledge in the negative-operation containing a die azide sensitizer, and it is used for the 
lithography application for usually manufacturing a printing print image, however — if the image of 
micro size is formed, for example on a silicone wafer — when — ** -- when it is going to use these 
with the commercial base in a micro electronic application [ like ], there are some technical issues 
and the use is restricted. Needing an organic solvent for developing negatives in that obtaining the 
image by which it is needed in that it is difficult on a base front face to obtain a paint film without 
the pin pole of the homogeneous and adhesive outstanding high quality and various micro electronic 
applications runs short of thermal stability and resolution, without passing through surface treatment 
or other down stream processing especially as a trouble in that case, division, and a negative image 
etc. is mentioned. 

For example, the negative operation photoresist of common use needs to use polyisoprene and a 
rubber-like thermoplasticity polymer like cyclized rubber, and needs to use an organic solvent for 
development in this case. When such NEGAREJISUTO is developed, the exposed thermoplastics 
will swell in an organic solvent developer, therefore, the resolution of an image — falling — a case — 
be alike — intermediary ****** for which an image can be distorted for him and cannot use an 
intermediary. An organic solvent developer is not still more desirable in respect of being harmful and 
further inflammability on an environment and health. 

"DCOPA" is a copolymer containing glycidyl methacrylate and 2, and 3-dichloro propyl 
methacrylate. this matter - 57-58 pages of the 537th volume of SPIE (1985 issue) - ********** 
B.Fay and L. — the paper "Recent Printing and Registration Results with X-Ray Lithography" (it is 
reported into the latest printing by X ray lithography, and a **** doubling technique" that it is the X- 
ray photosensitivity photoresist matter.) by Tai and D, and Alexander The endurance of DCOPA 
under the plasma-etching conditions which soften at temperature with low 100-degree-C or less 
extent in the flexible rubber-like matter, and are adopted as the latest wafer manufacture is not 
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enough. In an aliphatic series polymer ingredient, the point of the endurance in the case of plasma 
etching has been made into a peculiar problem. 

A novolak content photoresist ingredient consists of aromatic series matter substantially, and 
although it has the outstanding plasma-etching-proof nature, thermal stability is inferior and inferior 
to susceptibility to an X-ray or other shortwave radiation lines. 

Therefore, in the micro lithography technical field, there is susceptibility to a short wavelength 
activity radiation, and development of the outstanding resolving power and thermal stability, and the 
amelioration photoresist which was further excellent in plasma-etching-proof nature has been tried, 
this invention person contains the useful photograph acid generator within an acid hardening resin 
system and a near ultraviolet ray spectrum, in order to form the image which was excellent in the 
thermal stability which can carry out aquosity development during the U.S. application No. 616,518 
under connection. It is two ways, namely, the positive or the negative photosensitivity constituent 
was described. If the photosensitive constituent of these two ways is used, the image which was 
further excellent in thermal stability substantially will be obtained rather than the image formed 
using the conventional photoresist constituent which was manufactured from novolak resin. 
Especially the photograph acid generator used for the photosensitivity constituent in two ways of 
invention of the above-mentioned point by this invention person was restricted to that in which 
wavelength has 300-500nm of susceptibility to the near ultraviolet ray (** NV) which is 365nm. for 
example, diazo naphthoquinones ~ when — ** — the time of that photosensitive constituent being put 
to a near ultraviolet ray, as for this kind of near ultraviolet ray photograph acid generator [ like ] ~ an 
indene carboxylic acid — when — ** — a weak carboxylic acid is produced. Such a photograph acid 
generator usually exists by 10 - 30% of the weight of concentration by the total-solids criteria of a 
photosensitive constituent in a photosensitive constituent, however, the carboxylic-acid photograph 
acid generator used in combination with the acid hardenability resin system of invention of the point 
by this invention person - 210-300nm far ultraviolet rays (** NV) - especially - 254nm - when - 
******** — receiving — photosensitivity ~ **** in ****. 

the time of exposing by the near ultraviolet ray as indicated by U.S. Pat. No. 3,692,560, 3,697,274, 
3,890,152, and 4,404,272 - a hydrochloric acid — when - ** — in order that the compound which 
generates a strong inorganic acid [ like ] may carry out aquosity development of the thermal stability 
image of both a positive and a negative, it is known that it is not suitable to use it together with acid 
hardenability resin. 
[Means for Solving the Problem] 

One purpose of this invention is to offer a photosensitive constituent so that clearly from the above, 
and it is related with the photograph acid generator which shows photosensitivity to a shortwave 
radiation line like far ultraviolet rays or an X-ray which was excellent in the thermal stability which 
was suitable for using it for a micro electronic application in more detail, and in which aquosity 
development is possible, and which can be used in combination with the acid hardenability resin 
system for negative image manufacture of a high resolution. 

this invention person discovered that the halogenation organic compound with which specification 
was chosen showed the susceptibility which was excellent to far ultraviolet rays and other short 
wavelength chemical rays. 

In order to form in a front face the negative image which has a high resolution and has thermal 
stability and in which aquosity development is possible, these photograph acids have acid hardening 
resin and a miscibility, and need to promote bridge formation by low concentration so that the 
combination can use it for a photosensitive constituent. 

The useful photograph acid generator was substantially chosen from the wide range halogenation 
organic compound as combining with an acid hardenability resin system, in order to form in a front 
face the negative image with thermal stability and a high resolution in which aquosity development 
is possible. 

In this invention, a useful photograph acid generator must agree in some performance criterias. That 
is, in sufficient concentration to promote bridge formation of an acid hardenability resin system at 
the time of exposure or heating, you have to dissolve into the photosensitive coating solution 
containing the acid hardenability resin system made into the purpose, or (1) photograph acid 
generator must form this solution and a uniform solution. 
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(2) In case a photograph acid generator applies this resist to a wafer front face, don't carry out phase 
separation of it from an acid hardenability resin system. 

(3) A photograph acid generator must be a thing removable using a suitable basic water-solution 
developer, when activated by chemical rays. 

(4) When a photograph acid generator is not put to a selection exposure radiation, you have to react 
with acid hardenability resin and the base front face itself must not react further. 

(5) A photograph acid generator must not have a bad influence in the adhesive property of the 
photosensitive paint film containing the acid hardenability resin applied on the base front face, 
homogeneity, and quality. 

(6) the time of a photograph acid generator being exposed by far ultraviolet rays or other shortwave 
radiation lines ~ and - or when heated to high temperature, bridge formation of acid hardenability 
resin cannot be promoted in a photosensitive paint film, on the other hand, don't promote ****** and 
crosslinking reaction early with ambient temperature, and ****** does not become. 

(7) A photograph acid generator must be what can promote hardening of acid hardenability resin to 
extent which can maintain thermal stability also at the temperature to which the formed negative 
image exceeds 200 degrees C. 

(8) A photograph acid generator must have susceptibility to radiations other than an exposure 
radiation so that a photosensitive constituent may be a thing with storage stability. 

(9) A photograph acid generator does not evaporate substantially from the resist between software 
baking, and ****** does not become. 

(10) A photograph acid generator must have the thermal stability of extent which does not generate 
an acid between "software baking." 

If halogen acid can be generated when it exposes to chemical rays, it is known that all the organic 
compounds with a halogenation radical are the potential candidates who can use as a photograph 
acid generator. In order to determine whether a certain halogenated compound is potentially useful 
as an far-ultraviolet-rays photograph acid generator, the absorption spectrum was investigated about 
some of halogenation organic compounds marketed. 1 generally known as DDT, and 1 -screw [p- 
chlorophenyl ]- since 2, 2, and 2-trichloroethane and its isomer, the analog, the homolog, and the 
residual compound are used from before as an insecticide, many reference about this exists. For 
example, it is good to refer to "J, Org.Chem. M 38-volume 340 pages (1973) by 21 pages [ 123-125 ] 
(1982 issue) of "Ind.Eng.Chem.Press Res.Dev", L.L.Miller, etc. by H.C.A.Van Beck etc. this 
invention person discovered that DDT had the maximum absorption near 250nm. This wavelength is 
very close to the far ultraviolet rays therefore generated in the mercury lamp currently used with 
micro electronic image formation equipment. Therefore, this invention person is **** which attaches 
the solution which melted the acid hardenability resin system which consists of active hydrogen 
content cresol- formaldehyde novolak resin of 2% of the weight of DDT, 20% of the weight of 
Cymel303 amino plast, and 80% of the weight of marketing in the Shipley Microposit Thinner 
solvent. DDT is **** which attaches this acid hardenability resin constituent and a uniform solution, 
next, **** which this solution is therefore applied to spin coating on a silicon wafer, this paint film 
is heated for 30 minutes at 90 degrees C (namely, software baking - carrying out), and a solvent is 
volatilized, and attaches the paint film of with a thickness [ l-1.5micro ] high quality. It is ****** 
about exposure so that it may become a 10mm J [/square centimeter ] (mJ/cm2) exposure from the 
source of far ultraviolet rays with a wavelength of 250nm through a standard gold group fossil 
English photo mask at this paint film. The wafer was baked for 30 minutes at 90 degrees C after 
exposure. Exposure was received, and the inside **** band was flushed using the basic water- 
solution developer, investigated the obtained image, and heated it to the temperature of 300 degrees 
C gradually. The quality and resolution of an image were investigated in this process. It checked that 
the image which was excellent in the thermal stability of a high resolution was maintained. 
Next, in order to manufacture the negative image which excelled [ screening procedure / which was 
described above ] in the thermal stability which can therefore be developed with water, it examined 
whether other performance criterias needed for the halogenation organic compound which has 
relation chemically in combination with an acid hardenability resin system acting as whether 
susceptibility is in far ultraviolet rays and a photograph acid generator would be suited. 
Consequently, it is ** and ** that relation is between the absorption spectrum of a halogenation 
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organic compound and commonality with the susceptibility and the acid hardenability resin system 
to the far ultraviolet rays of the compound. If the maximum absorption of a halogenation compound 
is between 210nm of the minimum wavelength which can be measured using the quartz container 
and spectral and analytic vessel of common use, and 299nm, since that absorption maximum field of 
this compound is fully close to the far ultraviolet rays therefore built by the image formation 
equipment of common use, it can be called potential far-ultraviolet-rays photograph acid generator. 
It investigated about the halogenation organic compound which therefore has the maximum 
absorption in the above approaches in this range. This halogenation organic compound was used by 
5% of the weight of concentration, and 254nm far ultraviolet rays were irradiated with the exposure 
of 10 mJ/cm2 at the paint film formed from the photosensitive constituent containing this potential 
photograph acid generator and acid hardenability resin. As opposed to the far ultraviolet rays within 
the limits of 210-299nm some of the halogenation organic compounds useful 0 n****in**** and a 
potential target only the absorption susceptibility of a low It turns out with the concentration, the 
wavelength, and the exposure of a test that it is useful as a photograph acid generator with a 
hardenability resin system. For other potential useful photograph acid generators which, on the other 
hand, have the same absorption spectrum maximum (low absorptivity), it is ** and ** that it is not 
suitable for using it as a photograph acid generator to an acid hardenability resin system. Therefore, 
it cannot pass over the absorption spectrum of one halogenation organic compound for a useful 
photograph acid generator to be checked potentially, and it cannot be used for foreknowing whether 
the halogenation organic compound can use the image which was excellent in the thermal stability of 
the high resolution which can carry out aquosity development in combination with the acid 
hardenability resin at the time of forming by far ultraviolet rays. For example, a certain kind of 
halogenation organic compound has vapor pressure too high for producing the usable negative image 
which was able to take harmony as a micro Taira version. For example, chloroform volatilizes 
considerably in the case of software baking (90 degrees C for 30 minutes) for removing a solvent 
from the applied paint film. Therefore, into a paint film, the last concentration of ********** 
chloroform will become low too much, for fully promoting an acid hardening reaction to the whole 
paint film at homogeneity. Furthermore, a difference will arise in extent of bridge formation of the 
image which the difference in slight paint film thickness caused the difference of the concentration 
of the photograph acid generator in a paint film, and was formed, and inharmonious resolution 
(Rhine width of face) will be produced on a front face. Potentially, a useful organic compound will 
have low thermal stability, and an acid will be generated between the software baking processes for 
[ other / a certain ] removing a solvent from a paint film. If a photograph acid generator produces an 
acid at a software baking process, an acid hardenability resin system will construct a bridge at an 
early stage. If early bridge formation takes place, the paint film which does not become an image 
[ finishing / bridge formation on a front face ] will be made. 

Therefore, a photograph acid generator useful although it is used in combination with an acid 
hardenability resin system in this invention must have ****** and sufficient early-proof activation 
nature in the case of software baking with low vapor pressure which substantial volatilization of a 
photograph acid generator does not produce in the software baking case of a paint film. 
It was used by 5 or less % of the weight of concentration into the photosensitive constituent, and 
when it puts to far ultraviolet rays with the exposure of 10 mJ/cm2, in order to form the negative 
image which was excellent in the thermal stability of a high resolution and which can carry out 
aquosity development, many halogenation organic compounds suitable for using it as a photograph 
acid generator in combination with an acid hardenability resin system were found out. It will be as 
follows if the example of such a photograph acid generator for far ultraviolet rays is given. 
1 and 1 -screw [p-chlorophenyl ]- 2, 2, and 2-trichloroethane (DDT); 
1 and 1 -screw [p-methoxypheny ]- 2, 2, and 2-trichloroethane; 
1, 2, 5, 6, 9, 10-hexa BUROMO cyclo dodecane; 
1, 10-dibromo decane; 

1, 1 -screw [p-chlorophenyl]-2, and 2-dichloroethane; 

4 and 4 , -dichloro-2-(TORIKURORO methyl) benzhydrol or 1, and 1 -screw [chlorophenyl ]- 2, 2, 
and 2-trichloroethanol (Kelthane**); 
Hexa chloro dimethyl sulfone; 
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2-chloro-6-(TORIKURORO methyl) pyridine; 

O and 0-diethyl-0-(3, 5, 6-TORIKURORO-2-pyridyl) phosphorothioate (Dursbar**); 
1, 2, 3, 4, 5, 6-hexachlorocyclohexane; 

N (1 and 1 -screw [p-chlorophenyl ]- 2, 2, and 2-txichloroethyl acetamide;) 

Tris [2 and 3-dibromopropyl] iso SHIANE rate; 

2 and 2-screw [p-chlorophenyl]-l,l-dichloroethylene; 

And they are these isomers, an analog, a homolog, and a residual compound. 
The "residual compound" said here means containing the impurity or other states of aggregation 
which were produced between composition of a halogenation organic compound and which have 
relation closely, and in the commercial product which contains the above-mentioned halogenation 
organic compound as a principal component, ****** and these may be little and may exist. A 
residual compound is well-known in the technical field of this invention as indicated for example, in 
U.S. Pat. No. 2,812,280. 

The desirable photograph acid generator for far ultraviolet rays is the low concentration which is 
about 0.1 % of the weight, and seems to act effectively in combination with an acid hardening 
system resin system, when the exposure of far ultraviolet rays is 10 mJ/cm2. The desirable 
photograph acid generators for far ultraviolet rays are DDT, Methoxychlor, Kelthane, and tris (2, 3- 
dibromopropyl)-isocyanurate. 

evaluating and choosing a useful halogenation organic compound as forming the negative image in 
which aquosity development is possible by heat stability using far ultraviolet rays — in addition, this 
invention person — X-ray irradiation — using — these photograph acid generators — acid 
hardenability resin — combining — aquosity development — possible — heat — it investigated whether 
it could use for forming a stable negative image. The example mentioned later shows the result of the 
experiment about X-ray irradiation and negative image formation. 

It turns out that it is not useful as an X-ray photograph acid generator that it is useful as an far- 
ultraviolet-rays photograph acid generator as for some of** or the intermediary **** photograph 
acid generators, although two compounds, i.e., tris [2 and 3-dichloro propyl] phosphate, and tris [2- 
chloro ethyl] phosphate are not useful as an far-ultraviolet-rays photograph acid, as an X-ray 
photograph acid generator, it is useful, and it is ****** p or ^ e j eas t concentration of the 
photograph acid generator in a photosensitive constituent when using a photograph acid generator 
with an acid hardenability resin system in the case of X-ray picture formation, it is ** and ** that it 
must be as higher as every than the case where the same photograph acid generator is used as an far- 
ultraviolet-rays photograph acid generator. The least concentration of the photograph acid generator 
in an X-ray picture formation photosensitivity constituent is 10 % of the weight, and, generally is 
used in 10 - 50% of the weight of the range. When performing X-ray irradiation instead of an far- 
ultraviolet-rays exposure, the resolution of the image obtained from NEGAREJISUTO by X-ray 
irradiation although it needed to be made every [ concentration ] and high concentration of the 
photograph acid generator in an acid hardenability resin system is higher than what is depended on 
an far-ultraviolet-rays exposure. Since an X-ray is the thing of the range of 0.1-10nm which has short 
paddle wavelength very much, it can form the image of a high resolution very much. This was 
indicated by 138-140 pages of the ACS Sys. series No. (No. 1983 issue) 219 of ACS in Washington, 
D.C. "it is good to refer to introduction two micro lithography ("Introduction to Microlithography"). 
X line sensitivity to an electron ray and proton line sensitivity is also described here. I hear that the 
fundamental radiation chemistry to which X ray resist carries out a conclusion is the same in it being 
about a shortwave radiation line with various others, and there is. Therefore, probably, the X ray 
resist of this invention will be useful also when other short wavelength chemical rays irradiate. 
The submicron image with a very high resolving power of about 0.2-1 micron was able to be formed 
with this photosensitive constituent using X line source (product made from Micronix) containing 
the target of palladium operated by 20,000 volts. 

Typically, the view of an X-ray that secondary electron is generated is common within a photoresist. 
These secondary electron acts with a photograph acid generator, and the halogen acid which can 
promote bridge formation of acid hardenability resin is built. Therefore, the photosensitive 
constituent of this invention which used the selected X-ray photosensitivity photograph acid 
generator can also form an image also out of an X-ray using the radiation of other short wavelength 
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like an electron ray. When irradiating an electron ray and forming an image in a photosensitive 
constituent, it can use for manufacturing the photo mask which needs the extremely high resolution 
of about O.lmicro. 

About the acid hardenability resin system used together with the above-mentioned photograph acid 
generator, the detail is indicated during the United States patent application No. 616,518 under 
connection by this invention person. The acid hardenability resin system contains the polymer which 
constructs a bridge over the bottom of existence of an acid catalyst and heat. An acid hardenability 
resin system can manufacture various amino plasts and phenoplasts from what was combined with 
the compound or low-molecular- weight polymer containing the plurality of hydroxyl, a carboxyl 
group, an amide group, or an imide radical. Urea-formaldehyde, melamine-formaldehyde, 
benzoguanamine-formaldehyde, GURIKORURIRU- formaldehyde resins, or these combination are 
included in what is suitable as amino plast. Amino plast is used combining a reactant hydrogen 
content compound like polyvinyl alcohol [ like ], base solubility styrene-allyl alcohol copolymers, 
and such mixture, although manufactured from the copolymer and partial hydrolysis polyvinyl 
acetate containing novolak resin, a polyvinyl phenol, poly guru tar imide, the Pori (meta) acrylic- 
acid copolymer, base solubility polyacrylamide and a poly methacrylamide copolymer, 2- 
hydroxyethyl acrylate, or methacrylate. The desirable reactant hydrogen content compound used in 
combination with acid hardenability resin is novolak resin with which a lt.**** includes the part for 
the electrophilic substitution of an aromatic series ring with the para position to hydroxyl and 
hydroxyl, and are 300-100,000, and a thing that has the average molecular weight of the range of 
1 ,000-20,000 preferably. 

An acid hardenability resin system can be manufactured also from the combination of phenoplast 
resin and a potential formaldehyde-generating compound. As such a potential formaldehyde 
generating compound, there are S-trioxane, N-(2-hydroxyethyl) oxazolidine, and oxazolidinyl ethyl 
methacrylate. 

An acid hardenability resin system Ethylene glycol monomethyl ether, ethylene glycol monoethyl 
ether, Glycol ether, such as Propasol**P and Propasol**B, Cellosolve ** ester, such as methyl 
Cellosolve ** acetate, ethyl Cellosolve ** acetate and Propasol**B acetate, and acetate of 
Propasol**P; Toluene, Aromatic hydrocarbon, such as a xylene; A methyl ethyl ketone, 
cyclopentanone, Ketones, such as a cyclohexanone; Ethyl acetate, butyl acetate, Ester, such as 
isobutyl iso butyrate and a butyrolactone; Dimethylacetamide (DMAC), Amides, such as N-methyl 
pyrrolidinone (NMP) and dimethylformamide (DMF); Ethylene dichloride, Chlorinated 
hydrocarbons, such as a chlorobenzene and an alt.-dichlorobenzene; it dissolves into a nitrobenzene, 
dimethyl sulfoxide, and a suitable nonresponsive solvent like such mixture, a photosensitive coating 
solution — usually — 50% of the weight or more of a solvent — 65 - 95% of the weight of the solvent 
is contained preferably. 

The far-ultraviolet-rays photosensitivity constituent of this invention Alkali fusibility phenol resin, It 
is the NEGAFOTOREJISUTO constituent which consists of an acid hardenability resin system 
containing amino plast and a halogenation organic photograph acid generating compound. This 
halogenation organic photograph acid generating compound It is what contains 0.1 to 10% of the 
weight in this photoresist constituent, and absorbs alternatively the chemical rays of the range of 
210-299nm. Halogen acid can be generated when it irradiates by far ultraviolet rays, in order to make 
an acid hardenability resin system construct a bridge so that it may be compatibility, development 
may be possible in this acid hardenability resin system in a basic water solution and a thermal 
stability negative image may be formed in it under a temperature up. 

The X-ray photosensitivity constituent of this invention is a NEGAFOTOREJISUTO constituent 
which consists of alkali fusibility phenol resin, amino plast acid hardenability resin, and a 
photograph acid generating compound. A photograph acid generating compound is contained ten to 
50% of the weight in this photoresist constituent. The chemical rays of an X-ray field are absorbed, 
and an acid can be generated, when a ** X-ray is irradiated in order to make an acid hardenability 
resin system construct a bridge so that it may be compatibility, a basic water solution can remove in 
this acid hardenability resin system and a thermal stability negative image may be formed in it under 
a temperature up. 

The following example is for explaining the photosensitive constituent which contains the 
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photograph acid generator in combination with an acid hardenability resin system, in order to build 
the negative image of the high resolution which excelled [ front face ] in the thermal stability which 
can be developed with water, and it does not mean limiting the range of this invention to this 
therefore. 
[Example] 

Formation of the negative image in the inside of the far ultraviolet rays by example 1 contact 
printing As opposed to lOOg of XP-0103 of the novolak resin made from Shipley Co (SHIPURE) of 
30% solid content (solution), i.e., a product 0.60g MECHIRETO-ized melamine-formaldehyde 
amino plast, i.e., Cymel**303, 10% solution of the photograph acid generator which consists of 2, 2, 
and 2-trichloroethane is added. 1 dissolved into 0.73g Shipley Microposit** thinner, and 1-screw [p- 
chlorophenyl ]- Next, the thinner of 24g Shipley Microposit* Type A was added, and 1 .99% of 
photograph acid generator (based on the weight of solid content) and the mixture which contained 
solid content 26.73% were manufactured. Mixture was gently stirred for 5 minutes at 25 degrees C, 
and it was made the uniform solution. The steamy under coat of the wafer of the silicon oxide of a 3 
inch diameter was carried out by hexamethyenedisilazane (HMDS), and surface moisture was 
removed. The spin coat of the 1.0ml aliquot was carried out in 3000pm(s) / 60 seconds on the wafer. 
This wafer was put in for 30 minutes at 90 degrees C all over the forced air furnace. (Namely, 
software baking) . Next a Hybrid Technology Group Model No.L-84-5X contact printing machine is 
used, and this wafer was made to contact a Shipley Target photo mask. Chemical rays were 
irradiated by 254nm from the high-pressure mercury vapor lamp (500W) equipped with the Action 
Research band pass filter whose width of a band is 28nm with the peak wavelength of 258. 5nm at 
this paint film. This wafer received the radiation irradiation of 7.5 mJ/cm2. After exposing, the photo 
mask was removed and, therefore, it made it construct a bridge to heat the acid potential image in the 
band where the paint film was irradiated for 30 minutes at 90 degrees C all over a forced air furnace. 
Negatives were developed for 2.75 minutes at 20 degrees C, stirring an image gently in an aqueous 
base developer, i.e., the liquid which diluted two parts by volume of Mioroposit**351 made from 
Shipley Company with the deionized water of three parts by volume, and was obtained. The obtained 
image is a thing with a thickness (B) of 1.4 micrometers, and is ******* It diluted with the same 
resist situation as the above to 26% of solid content, it processed with the procedure of an example 1, 
and the 0.7-micrometer line and the printing version of spacing were manufactured, 
formation of the negative image in the inside of the far ultraviolet rays by use of the exposure system 
of example 2 marketing an example 1 — the same — carrying out — 1 and 1-screw [p-chlorophenyl 
[ 2% of] ]- **** which attaches the resist solution of 2, 2, and 2-trichloroethane. The spin coat of 
this coating solution was carried out for 45 seconds by 3500pm(s) on the silicon oxide wafer of a 5 
inch diameter [ finishing / HMDS-pretreatment / for Perkin-Elmer research labs of South. Wilton.CT 
after this ]. At 90 degrees C, in 40 minutes and all over the forced air furnace, before exposing this 
paint film on Perkin-Elmer Micralign**540aligner, software baking of it was carried out. Peak 
wavelength placed by 280nm between the mask / wafer system in which the bandwidth arranged 
280nm band pass filter which is 50nm with the UVC far-ultraviolet-rays lamp. It exposed with five 
sorts of exposures which therefore cross a wafer front face to change the scan speed of a radiation for 
this wafer, a Perkin-Elmer test pattern (on a dark field mask) — 2.2, 3.9, and 5. — it was used so that 
an image might be formed in a paint film with the exposure of 5, 7.2, and 8.8 mJ/cm2. The exposed 
wafer was processed like the example 1 and manufactured the image of the thickness of 0.9 
micrometers of * * * * . 

formation of the negative image which used the example 3 X-ray 1 and 1-screw [p-chlorophenyl 
[ 2% of] ]- it manufactured by mixing 10% solution and the 2.40g thinner of the photograph acid 
generator which dissolved the resist solution of 2, 2, and 2-trichloroethane into lO.OOg novolak resin 
and 0.60g Shipley Microposit Thinner [ Cymel / 303 and 0.73g ]. Before carrying out spin coating on 
a 4 inch wafer as it indicated in the example 1, and putting this solution into Micronix Corp of Los 
Gatos.CA, it is ****** about printing. Before putting a paint film into X-line exposure network of a 
prototype by Micronix, it was immersed by indirect desulfurization ion underwater for 10 minutes. 
The 2.5kW source of palladium was used and it superimposed on the weak double width band of an 
X-ray by 25kV which builds the clear X-ray line with 3 A. The Micronix test metalization photo 
mask was put in between X line source and the wafer stage. The mask side facing X line source was 
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put to the helium ambient atmosphere, and the opposite side was put to the usual ambient 
atmosphere. The wafer was opened in the bottom of a mask, spacing of 40 microns has been 
arranged, and the wafer front face was irradiated for 60 minutes using the wrap air purge. Under 
[ this is equivalent to the exposure of 131 mJ/cm2 ]. If a paint film with a thickness of 1.3 
micrometers is developed until it can irradiate and an inside **** part becomes transparence in 3 / 2 
solutions of a Shipley351 aquosity developer / deionized water (for 2-3 minutes) after carrying out 
afterbaking attachment for 23 minutes at 93 degrees C, a 0.96-micrometer image (80% of initial 
thickness was maintained.) will be obtained. 

The developed paint film has the ring of a still thinner paint film in the edge of the homogeneity 
which is equal to the DCOPAX line resist of common use, and an outside, and is ******. 
Although 1.0-micrometer bar is not resolved but this shows overexposure, the profile of an image 
was superior to the case (in this case becoming slanting still more round intermediary ****.) of 
DCOPA. 

In order to form the negative image equivalent to the following examples, the photograph acid 
generator used in combination with acid hardenability resin was shown in Table 1 . The place to 
change is as having been shown in Tables 2-4 the procedure used to build with a photosensitive 
constituent, paint film formation, and a negative image is the same with having indicated far 
ultraviolet rays in the example 1, and the same with having indicated the X-ray in the example 2. 



1. 


1, 1 - t*xCp- 9 n P7x-;0-2,2,2- 


2. 


— b ] ) 2 anx^V 


3. 


1,2,5,6,9,10— ^^-y-^n^ei/^n Kf* 


4. 


1,10— S?;/a 


5. 


1,1 — t^Cp- 0 a n7xn;i,)-2,2 f 2- 


6. 


4,4'-^on-2-( h l ) ?an>?vu) 


7. 
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8. 



9. 0,CT -^^^;u~0-(3,5,6- h U 
-2-tf 'J S^)* h 

10. 1,2,3,4,5,6--^*^ ^ a a > ? n-^*^ 

11. N(l,l-tTXCp-^ a 0 7x^^5,2,2- 

12. h nC2,3-^yo^^a -JiO-f Vi/T 

13. 1,1-fxCp-^ a n7x-;v]-2,2-^ 
^ a a jc^-u > 

14. \NEW14*-V *y»^u# h "J? 

15. ^ A£(3Mtt8icD^|£Stefb 
xtf*^ffi{b#J) 

16. h ^pprthT^ K 

17. h »J 7^a7th7^ K 

18. 1,4-^^a^e^^^-^ 

19. h a-OXT^xt K 

20. h :7JU;f ox.f-;u:7.xy'— ;u 

21. tfxCO-- h a-t>>^^DT-tf U- h 

22. 2'--hp^>X7- ) J K 

23. 1, l-^^nn-2,2-fc^Cp-xf;i/7x 

24. h 'J X[2 t 3-^^an7 r nt:^^77x 
- h 

25. 1,4-fJXC h } ) ^DD^^hy-tfV 

26. h 'Jx(2-^pnxf;i,)*X7x^h 

27. ^^Vv^ux^Jfc + v' K 

28. 9-^n0^;i/7y 



The experimental result at the time of using various far-ultraviolet-rays photograph acid generators 
in combination with an acid hardenability resin photoresist is shown in Table 2 using an far- 
ultraviolet-rays exposure. The negative image of a high resolution which excelled [ constituent / 
such / photoresist ] in the thermal stability which can carry out aquosity development was able to be 
formed. 
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except [ having displayed on Table 3 ] — the experiment procedure of an example 1 — therefore, the 
negative image which should be satisfied in this case although the comparative-experiments result 
about the photosensitive constituent using a photograph acid generator and acid hardenability resin 
was shown — it can form — inside ****. 
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Although the experimental result about the photosensitive constituent which used the photograph 
acid generator and acid hardenability resin by X-ray irradiation was shown in Table 4, the negative 
image which was excellent in thermal stability in this case and which can carry out aquosity 
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Table 5 — the experiment procedure of an example 3 — therefore, the image which should be 
satisfied in this case although the comparative-experiments result about the photosensitive 
constituent using an X-ray photograph acid generator and acid hardenability resin is shown — it can 
obtain — inside ****. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the NEGAFOTOREJISUTO constituent which consists of an acid hardenability resin 
system containing alkali fusibility phenol resin, amino plast, and a halogenation organic photograph acid 
generating compound. This halogenation organic photograph acid generating compound is contained 0.1 
to 10% of the weight in this photoresist constituent. It is what absorbs selectively the chemical rays of 
the range of 210-299nm. Said NEGAFOTOREJISUTO constituent which is what can generate halogen 
acid when it irradiates by far ultraviolet rays, in order to make an acid hardenability resin system 
construct a bridge so that it may be compatibility, development may be possible in this acid 
hardenability resin system in a basic aquosity solution and a thermal stability negative image may be 
formed in it under temperature up. 

[Claim 2] The NEGAFOTOREJISUTO constituent of an application for patent given in the 1st term of 
the range with which the photograph acid generator exists by 0.1 - 10% of the weight of concentration in 
a constituent when the dose of far ultraviolet rays is two or more 10 mJ/cm. 

[Claim 3] The NEGAFOTOREJISUTO constituent of an application for patent given in the 2nd term of 
the range with which the photograph acid generator exists in 0.1 - 5% of the weight of the range in a 
constituent when the dose of far ultraviolet rays is two or more 10 mJ/cm. 

[Claim 4] a photograph acid generator ~ 1 and l-bis[p-chlorophenyl] - 2, 2, and 2-trichloroethane; 
1 and l-bis[p-methoxypheny] - 2, 2, and 2-trichloroethane; 
1, 2, 5, 6, 9, 10-hexa BUROMO cyclo dodecane; 
1, 10-dibromo decane; 

1, 1 -screw [p-chlorophenyl]-2, and 2-dichloroethane; 

The 4 and 4 ? -dichloro-2-(TORIKURORO methyl) benzhydrol or 1, and 1 -screws (chlorophenyl) 2 and 2, 

2-trichloroethanol; 

Hexa chloro dimethyl sulfone; 

2-chloro-6-(TORIKURORO methyl) pyridine; 

O and 0-diethyl-0-(3, 5, 6-TORIKURORO-2-pyridyl) phosphorothioate; 
1, 2, 3, 4, 5, 6-hexachlorocyclohexane; 

N (1 and l-bis[p-chlorophenyl] - 2, 2, and 2-trichloroethyl) acetamide; 

Tris [2 and 3-dibromopropyl] isocyanurate; 

1, 1 -screw [p-chlorophenyl]-2, and 2-dichloroethylene; 

And the NEGAFOTOREJISUTO constituent of the application for patent which is the halogenation 
organic compound chosen from the group which consists of these isomers, an analog, a homolog, and a 
residual compound given in the 1st term of the range. 

[Claim 5] a photograph acid generator - 1 and l-bis[p-chlorophenyl] - 2, 2, and 2-trichloroethane — 1 
and l-bis[p-methoxypheny] - 2, 2, and 2-trichloroethane — 1 and l-bis[p-chlorophenyl] - 2, 2, and 2- 
trichloroethanol - The NEGAFOTOREJISUTO constituent of the application for patent chosen from 
the group which consists of tris [2 and 3-dibromopropyl] isocyanurate and these isomers, an analog, a 
homolog, and a residual compound given in the 4th term of the range. 
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[Claim 6] It is the photoresist solution which consists of an acid hardenability resin system containing 
alkali fusibility phenol resin, amino plast, and a photograph acid generator. (1) This photograph acid 
generator It is what contains 0.1 to 10% of the weight in this photoresist constituent, and absorbs 
selectively the chemical rays of the range of 210-299nm. It is compatibility at this acid hardenability 
resin system. [ in which development is possible in a basic water solution ] Apply said photoresist 
solution to a base front face, carry out software baking of the photoresist solution by which (2) 
spreading was carried out at 90 degrees C, and a paint film is formed. (3) Develop the part which 
irradiates the exposure relevance part of a paint film in the source of chemical rays of an far-ultraviolet- 
rays spectrum and by which (4) paint films were not irradiated with a basic aquosity developer, and the 
paint film by which (5) exposures were carried out further is heated to high temperature. The approach 
of forming a negative image in a front face which consists of forming the negative image in which 
thermal stability is shown also at the temperature exceeding 200 degrees C. 

[Claim 7] It is the NEGAFOTOREJISUTO constituent which consists of alkali fusibility phenol resin, 
amino plast acid hardenability resin, and a photograph acid generating compound. A photograph acid 
generating compound is contained ten to 50% of the weight in this photoresist constituent. So that the 
chemical rays of an X-ray field are absorbed, it may be compatibility, a basic aquosity solution can 
remove in this acid hardenability resin system and a thermal stability negative image may be formed in 
it under temperature up Said NEGAFOTOREJISUTO constituent which is what can generate an acid 
when a ** X-ray is irradiated, in order to make an acid hardenability resin system construct a bridge. 
[Claim 8] acid hardenability resin and 1 and l-bis[p-chlorophenyl] - 2, 2, and 2-trichloro ethane; 
4 and 4-dichloro-2-(TORIKURORO methyl) benzhydrol; 

0 and 0-diethyl-0-(3, 5, 6-TORIKURORO-2-pyridyl) phosphorothioate; 
1, 2, 3, 4, 5, 6-hexachlorocyclohexane (B-isomer); 

N (1 and l-bis[p-chlorophenyl] - 2, 2, and 2-trichloroethyl) acetamide; 

The NEGAFOTOREJISUTO constituent of the application for patent which consists of 10% of the 
weight or more of a photograph acid generator chosen from the group which consists of tris [2 and 3- 
dibromopropyl] isocyanurate; and tris [2 and 3-dichloro propyl] phosphate given in the 7th term of the 
range. 

[Claim 9] (1) It is the photoresist solution which consists of alkali fusibility phenol resin, an amino plast 
acid hardenability resin system, and a suitable X-ray sensitivity photograph acid generating compound. 
This photograph acid generating compound is contained at least 10% of the weight in this photoresist 
solution. It is compatibility at this photoresist. [ in which development is possible in a basic aquosity 
solution ] Apply a photoresist solution to a base front face, carry out software baking of the photoresist 
solution by which (2) spreading was carried out at 90 degrees C, and a paint film is formed. (3) Develop 
the part which irradiates the exposure relevance part of a paint film by X line source and by which (4) 
paint films were not irradiated with a basic aquosity developer, and the paint film by which (5) 
exposures were carried out further is heated to high temperature. The formation approach of a thermal 
stability negative image which consists of forming the negative image of a high resolution in which 
thermal stability is shown also at the temperature exceeding 200 degrees C of having resolution (0.2- 

1 micro). 



[Translation done.] 



http://ww4.ipdl.ncipi.go.jp/cgi^ 7/25/2006 



(19) B#@4$fF/f (JP) 



02) fj= 



(B2) (ll)ftffttigi2tf*r#^ 

^5|Z8-3635 

(24) (44) 8 ^(1996) 1/3170 



(51) IntCl. 6 
GO 3F 



7/038 
7/004 
7/029 
7/40 



5 0 5 
5 0 3 

5 0 1 



F I 



fm<D&4(± 12 H) 



(21) ms#^ 

(22) fflSiB 

(65)&W#^ 
(43)&W0 

(31) «fctfc£3i#^ 

(32) «ft0 

(33) «$fc*fcl^H 



»S3S62-4214 

PBSl62^a987) 1^130 

$$WBS62- 164045 
IBSJ62^(1987)7/!2O0 
8 18430 
1986*£1£130 
#H (US) 



(71) W^A 999999999 

n-A 7>F A-X 3>r*-- 
7* U^^SO^W^nTiWigioe— 
2399 yjy&VyjT* -f>^f^>X 
>X * — )V ^:nXh 100 

(72) ^§g# £x-f> xhok u— 

%m 19046 ^>->;l^7— 7iW w 
U>X^- l/— > 1172 
(74)f$®A #S± ^ffl 8 



(56)##30& BS49-49703 (JP, A) 

3-110781 (JP, A) 
9-116744 (JP, A) 



(54) mmv&m ^uy* v t-^x hm^^<fc^^®«<z)^*s 



1 

U^X hffl^^CCO.l— 10fiM%^W$tl, 210-299n 
u^x HflfiSBj. 



2 

V u^x hW&Wo 

[«^JB3 ] h«^#J*a«^«l©JBS«#lJOinJ 

•sar #a L/ r ^ a «f«pi**o*5h» 2 ssstEo * 

4- h u^x hfflSPBj. 

X.l-fcTX [p -^dP7^JH -2,2,2- h'J^OO 

; 

1,1-fc'X [p-^h+^x^Jb] -2,2,2- hlf^a 
10 px£> ; 

1,2, 5, 6, 9, lO"^*^^*^^ Ff r *> ; 
1,10-^:/ 0*7**7 > ; 

1,1- ex [ P -^au7i^H 

4,4' -t^au-2- (h'j^any^) <>Xt 



C2) 

3 

FD-;U*fcttl,l-^ (^UP7^^) 2,2,2- h 
y ^ppi^-jl' ; 

2-2>pp-6- (f'J^opy^) try ; 

(3,5,6- h t;*oa-2-tryy 

1,2,3,4,5,6 ^+r^PP^P^1f> ; 

N (1,1- t*x [ p - ^nu7x^;b] -2,2,2- F y * 
r y x tz^-^p^'pfjn >f v^r^u - h ; io 

1,1- fc^ [ p - ^PP7x^il/] -2,2-^^DPX^ 
U> ; 

**> h £ & »*> h MR S titc^ p y > f b*8W fc^»r * 
£»f*rll}#CDiSfflffi 1 31IBK©***7 * h 

[M«395 ] 7 4- hMSWi.i- trx [ P - *pp 
7x^] -2,2,2- h y #anx#>, 1,1- [ p 

h^i/7x^] -2,2,2- r y ^PPi^X 1,1 
-tf* [p-^PP7*-;H -2,2,2- h y i?PPX 20 

by* [2,3-^^P^ob%] YvfT 
3SBf fc^W 6 tt 4 6 S hfc ©r * * WNHpM 

im^me] ( i ) r^*y^i*tt7*y-^»iB. r 

ffjtt, * h U^J* rfflJ&^4HC0.1-10*fi%dW 
3ft, 2l0^299nm©l5HCD{fc^«*»IRW^RiRT4fc 

(2) s&fljSftfc:?* b vv>7, yms&swcvy b^ 

(4) ^©Rm3fta*^fc»»**Stt*t43K«* 

(5) j^sn^BiiWi^jaKiraflRor. 
mmm zmm s * s ft*oc jtx «c jrb» u /c^^^i^ 



^¥ 8 -3 6 3 5 

4 

[19*158] BWMbttttHIli, 

1,1-t'X [p - ^PP7i^] -2,2,2- hy^PP 

4,4-^^PP-2 - ( b y ^opy^W ^>Xt F 
p— ;u ; 

o,o-^x^;u-o- (3,5,6- b y ^pp-2-fy^ 

*X*P?-:*x- b ; 
l,2,3,4,5,6--^-y*^PPV^P^ + 1f> (B-S14 

ft) ; 

N (1,1-b'X [p-^PP7x-;H -2,2,2- hy^ 
PPi^H T-fe bT ^ K ; 

b y X [2,3-UyP^r^P tTJb] WV^T^b-b; 
FyX [2 l 3-i/^PP7 , DfJl/] ^X^^-h 

* bfflJ&«9 0 

[HScB9] ( i ) r;i^y w*f47*y-^«re % r 

ifeioSfi%^W3n, my* b ut^x b center & 

(2) g^frsftft:?* hu^x bm^9o°cvyy h*< 

(3) »R©HR«»aSB»*xaiait?JB«ly, 

( 4 ) ^iscDMtts n«cs^ofc»»*tt3ttt*tt3a«* 

(5) «»WStifc»«*Wc«tf*rft^LT:, 
Hi«*^"r4C<fc^6&5, 0.2-1 a CD^KtM^W 

/c*»^cccts««*<3o rjfc36Stt#y^-B«*5<t 

O'^OS^SJ ( rThennally Stable Polymer Imaqes 
and ProcessesJ ) tl>^^^(D^m^^&WSS61G t 51S 

( TMlcroplastic Structures and their method of Ma 
nufacturej ) il^*«©*»W#K:cfcS«#rli«|K: 

* ^ ^> ^B«*»jsr s<D«c3Rrar * c t ««-c » * 



(3) 

5 

Wild A*-*.- X£U ^T^Fit.lSFJ^SWl'-C 

y a - > 9 x ^ r -.Be 5 f p -9- -f X©I®||! & 
PflSi*sS)0. ^©fiJffl«RS6n-C^-2.„ -e©Jg^©ra^ 
lt©e>#-^©ttt»^*»se£*sBJt-c*ac 

mB. ««©* tiftm?* v vis x h b* y -f v x 20 

Tdoopaj B. if<) isisfrJ Sd"Jl/- h*3j;0'2,3- 

^^nD7*a tvi/^ y u- r^WCT^&rastfy 30 

-7--C$>& 0 Cl©!B)1tBSPIE£f537# (1985*^ f&ff) ©5 
7~58HKiK"^"t(, : >-2>B.Fay,L.Tai .tecfcO'D.AIexanderft 
=t£l«dt T Recent Printing and Registration Results 
wi th X- Ray Li thographyj (XSyy^77-f — (C cfc 

tt7*hl/^ h««t?*4Ci*J«^Stiri>i. DC 
0PABfBSK& 7 -WHt wo'CWTSe©®^ iSS-c 

tt©** s HW*5gsi t 3 n-c # -c i> s . 

®m*>i=>%S&©"C*9, t^WcS^Xvx'^fV 
^14£WT-5> t>©r**jW)!0cjetttt£»> . xet« 

ft-?-c 70p'jv^^ -mfiwe b. 
s^tt. 36KBWx^xvxy ^>^tt©r<**ifc& 



#fi¥8-3 6 3 5 

6 

tabic wmmifcjkt'&mvm^i' v^te-emm* 
■?* hm&£mz&mL-c\,>z. mm<o, m^vttc 

®.£K>i>, mmtMc 3 e,tc^3Stt©-r <• fntmmm 

Ji»»K:«ffl3*iS7*m«^»ltt. «Eft#t30O~50On 
m. #{C365nm©aSI^« (i5NV) tC*tL>T!SSl!fe©&£ 

^H0^S»-cio~3c«fi%©iSfi-c#fi-rs. 
!fe*sp.*#feBj^K:j:*5fe©^W©KJlffctt»ifli^i©iffl 
^&t?«fflS*iS3t;JbJjf>«7*hHI«SJWB. 2io~3 
00nm©jl$i?t« (ilNV) #K254nm<!: UOfcJfjfcgtCfcf 

*B1f 1^3,692,560*1. P!gf3,697,274*f. 151^3,89 
0 , 152#*J <£ tf|SJJ&4 , 404 , 2 72*fK:lBiS 3 ht t » -& «t 5 

^K^ffl-r s©(c«®^r%ti c i^enti,^. 

±fe^e»B^6*^«cJ:^(<:*f6B«© — 3©IKlB. 

^ DS^X^W^{C^B-rS©«caL./c7ktt31«oJtfe 

©. mmimmsm^oM^a-cmm-r^ c tor* 

Mftmrnzm*, s^sstt©*s. *tt««^ij6ac* 
Jiii:?!fnl4#&i3. iB?ga-c^tg?rffiji-rs^©-c$>-5. 

*S«c»sS-r*fc»MWfcttWIBJfi4«^1±4©«:Wffl 
^^^hSt^SPJB. EKffl©^ny>-ffc^»(b^5*> 

*l%W5cfc^rWffl^7 * h^iffijB. < oa>© 

(1) 7*Mtt£JW*. Wt*fc«Sffll!l«FCcBI8Mbtt 

«B8*©3B««rfiafr*©«:3(t»«ciiflEK:*ji>r. aw 



(4) 

7 

^mmr * fc « c <d?§^ <t ^— ft*g«* 

&W&&Orft<TBft?>ftl> 0 
(2) 7* r^££»JB, C©U^h*-?X77lI 

<r&fte>ftt>o 

<4) 7*m«*»i«, mim^msAmcm^t^ io 

(5) r^#££?RJ«, Sft:*ffi±tC^3ti/cKlg 

^±a J D D Dltci^^/cA c ci^OT^< -craft 6 ft 

s*kk:sb£ s n /cB$^ j: wrbib i r mm zntc 
£#r*4*>©r*or, —jjmmu&-cmn<Dm%fx. 20 

(7) JgJsRStift:**H«^200-C 

( 8 ) 7* f i»B*att, j^ttfflfis»^afa3c«tt© 

«fi^ttoftofc<o-cft< r«ft6ftt,>. 

(9) 7* h&#6£SJtt. y7h^-*>y©nu^ 

(10) y* vmSi&ffltZs ry7 h^-+>^j onSK 
e>fti>„ 

no -2,2,2-h 'j^nux^>ww(Dm mm 

& 0 WAtfH.C.A.Van Beck^&Ccfc& r Ind.Enq.Chem. Pre 
ss Res.DevJ O 21* 12 3r~ 12 5H (l982*P#Sff) fcctl^L. 
L.MIller^^Ccfc^ r 3 .Orq.Chem. J 38^340H (l973*£) 

*#JHT*tJ:^. *»W*«DEyr^250nmWiStcft^:K 



^£¥8-3 6 3 5 

8 

2fiS%ODDT<t, 20SS%OCymel303T 5 >7* 

r <h80Sfi%©H7SSOffitt7K^#W^ uV-fr - * 
;l/A7^ftfV^7^ *tfUB*> 6 ft 4«lMbtt»re» 
^rShipley Microposit Thinnei^^^tC&Sfr L< 

or, «/ij3>»)i7 7iK:ifu co^flS£90*cr 

Stf. l-1.5/Z0iS D D nl(?)li^O<O/c e CO 

r^*^£ffiorio5 U^n-;U/^-fe>^y- 
Y)V (mJ/crrr) ©JBBttBift* J: 5<C«**trOfc. K 
^x^T^90°Cr30»PBl^-^>^U/c o IB** 

«u mhtitcm^m^s »^ccaiew«:3oo-c©« 

©*«^o y>^bW»<b^«^a*^«K:«!«tt*J* £ 

<o<tGfa<DX%9mic*t-r sflsttfc d: own bttwm 

% 4 Ojtffltt 4 OP*! Cc Hl«s» & c £ &t>frr>fc Q ^ a 
iu»*fat«6ffl it aij^r ^ci or # ^>^fgiSS02i 

Onmcb, -eUr299nmiOP B ^C^>n^ COfb^ti, * 

^ffJii^So ±SaoJ:5ft*ffifcJ:orcoaBHK:* 
>MRiR*J#o^py>^bW®fb^K:oc^ria^/c. c 

<Dmi±7* h»«^IPJ4BWMbtt«fli***orc^«S 

*K«fiS»3^ 6 JgfiJE S n/c^MOC254nmOitSI^*10m 
J/cm 2 OMWMr MS* 0/c o 210— 299nmOffifflrtOjft3£ 

«^ec*fflft/Nny>{tmb^«©9%©i»<-3* 

WhOilg, ttftbJ:VJRllttrKfbftWnK<!: 

swftWfflft^^hM^»j«, ««{btt*ira*K:»-r 
*ofc Q ffiot- o©7M3y>^bW«fb^©«iRx^ 

3g»r * &m#im<Dmij&£<D-r <titcm&zmmtt 
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Ktfii$-rgtt*)-rz. wjui*aa#jkM*, minute 
mmfr*>®mzm< tsov? r^-*>7* oo-ct^o 
»ia) ©bsk> *<Dtcib. mm<p<<cm 

MRitSJ£*^tc(EJt-r S©(Ctt<S < ft •) T Sf "C L * 
5. Sfctc. for*&!feitfl|£3©fc#l,»j6*. (MAlcit 10 

towns t. *n«:*«r*©iB«cca6tti»Sfeii*Jr 

* > :?©P£©3t#& W«WiSttffctt*J#o ©T- ft W ti 
JS#ttttJiS»<fcK: 5 *»««T©iiK"CttJ§ h . lomj 

r^^s©ccaLfc^&©^py>fb#«{b^«j&ii 30 

tti U fc. C©<£ 9 ttttttftKUB 7 * h EM^jncom^ 
tfft«TIE©a»jr*£. 
1,1-fc'X [p-:?PP7XX ;U) -2,2,24^1301 
(DDT) ; 

(Mh + ^x^ - 2,2,2-r 'J 7PP 

x£> ; 

l,2,5,6,9,10-^-+l7-7'P^&j^7P Ft ; 77> ; 

i,io-i>7c3- ; e7 :r *> ; 

i,i-fc"X Cp-7PP7x^;10 -2,2-7*aax$ 
> : 40 

4,4' ■ y*ao ■ 2- ( h 'Jjony '^Xt 
Kn-;bSfcfJi,i-fX C^PP7xx;iO -2,2,2-h 
i;i/E3Px£7— ;l/ (Kelthane* ) : 

^tH'aoyj'^l'XWy ; 

2-7PC1 - 6- ( r 'J i'DpyW) fj^>; 

O.O-i^X^U - 0- (3,5,6-r ODO - 2-f;y*) 
*^*P^*X-h (Dursbar* ) : 

1,2,3,4,5,6---+1J- ^Da-7i'P'\+t7 ; 

N (1,1-t^* Cp-^aP7XX^] - 2,2,2-h y^a 

px^jUT-te r T s K ; so 
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F C2,3-y7n-=t7"af;l/D -f V->7*U-r ; 

2,2-t^ Cp-2'PP7XX;lO - l.l-S^PPX^U 

ccti^ r«aYfc^«j tracts y>fb*I*Kb£*i 

iJ2^pyWb:fr«{b^f££JjX#£ ir^bti,^ 
it. m«*a#^2,si2,28o^4 j (cie*g$n-ci»-s 

J:otc > *^©S»i^-lficfcl^r5:^]©fe©-rAS„ 

a^icno/crfr* jRjo.iSS%©«fc5fcffir«£ 
T. HSMbJfi*H8* <t ©ffl^-tt-C^ftJc^ffl-r S «fc 9 ft 
4>©-C*-2,„ #*0i>»**f*ffl7*hfltl8£»!tt, do 
T, Methoxych1or,KeUhanefcJ;0' hU X (2,3-^70* 
7"PfcVl<) - W V*sTZ U- h-C*4„ 

«t ex * uwmmmc o«, > r ©3u*©f&**>jvr . 

OTC^75f- h^lfe^J©7^©^< 

BP-kh'JX C2,3-^^PP7"Pf ;U) ta7i-h 

fc^o'hvx c2-^ppx^;h *x7x-hj, mm 

KM?* Hi L.-C»Wffl-C»ttl>*t. XI7* 
JgfiR©l»«:HKYtti«fli*itt«^4«^. JSfcft14fflJ& 

s7tF ^^pj©s®*a», ra c 7 * h 

«BB«mfla»*ttfiJS«J*©7 * hM^S<J©^<g?SK 
*5ioMS%-cS>0. — «3W«:(iio~50»S%©SEHr^ 

tt. M«Ybtt«JB3fi*Kteit4 7 * h g^*giJ©rlK« 

ftfcBft©&JBttM&^ffUfflg* J: 4 
fe©±HiSl.>. X««. 0.1~10nm©®H©^CCSS 

^t^S^Jtofe©^©!?. *«{ciS^)gfig©iii«i&jg 
jS-rse^as'Ci*^,, cociKot^rti^ 7-»h> 

D. C.JC* -S/VCS© ACS Sys.i< >) -X%2\<& (1983^ 
ff) ©138~140HCCffitg$tlfc» rw>hP^'5'->3> 
h T-drn y V tfjV-i — ( r Introduction to 
MicrolithoqraphyJ ) 2> t <fc U 0 CCKtJS^f 

«M3 Jc^HmWRKKStr 5X«(C91,^ *=> 
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Jg»«b WcjRWS ftfc«£cc bmmv& *> 5 o 
20 , ooo* ;U F "CSfP S ft *y V t> AO *? - y y F * 

75 FK*fc«-/5 F*<Ott»*d*rort>*fb 

t F\ <>yW^>-»A7^ft h\ yyn^ 
y;V - *;l/A7^ft FfiMt*fcttCft6<Dffl^l±*$ 

xywk **y y;i/£-;M ^ F\ #y r*y 
«^'J7- V tBSSJBtt^yr^y^ra FteJrOf 
^y^^y^r ^ F=*#y^-, 2-t fp*^^^ 
r^y u- fs y f*#Wlti>s:3# 

- r y^r;i/3--;i/3^y v-*5ic>*cn6cDig 
/c^(D^(4^#tfy#7^^tSJIgr^0, 300-100,00 

0, »^U<B1,000— 2O,0O0CDSEHC>^^^a^:I#^ 

A7iVft F - ¥&it^±<DM&#fr*> i>Wt&?*> c 
<b#-C*£ 0 CCD^^^a^^^AT^-rt: F^^b 
^B5ibr«, S-Fy**1f>. N-(2-tFP^>xf 
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^y F^*5o 

— xfl/>y y =3 — ^yx^^x-fJK Prop 
asol® P. Propasol® BfOi^ft^Ja^x-f 
;k y^-fe^y^:/* 7-fe^- F, x^jUzjUv^:/ 

• T-fe^~ FfccfcO'Propasol® B7i2f - F^Propasol 

• por-fef- F«o<t^tt^;i/v;u^ iXf*^ ; F 

10 <fc5&y F> ; x^;l>T-fe^- K ^^T-ter—F, 
^y:/^;W y^u~F, t/^u^ F>^<d<£*>& 
xxf;V;^5 1 ;l'7th7 5 F (dm/\c) , Mf^f 
py^^> (NMP) . ^?WA75 F ( dmf) ^<d 
J:Vj:75 F ; x^u>^#a y F\ *PP'0-fe*>, 

xFa^>-t2>, yy^u^^^+^Ffci^cn^© 

x-S-fofflHi. 7 5/ 77^hR^Dy>MS7 + 
M/^h»r*,ot, ^ny>M«7* FK 

S%^*3tl, 210^299nm©ififfiO{b^*aBRWtCBR 

jR:T4*>©r*!K «EBBK{btt«IB3RK:ffi*tt'C*D, 
j5««*»«TSJ: 9BBKfbtt«Bi»*5B«S-SSft:» 

frcjtSBiURr Jim* o fcis^ p y # « «>©r 

30 ^)^>o 

7S/77^h«141SIM7^- FK» 
&{t&m& y * Fu^xFfflfiSftrftor, 
FB(»^b^*B»^ * F U^x FfflJ5Eia*{cio~ 

5om*%^rW3n, x*««o{b*»*«jR-r**>©r 

*0. ttKWbttWJffiXCcffijSttTiO, S»147K«^ 
£J;^ MWbfi^JIBRiaWS'&S^^JtXJWKillS 

3&*mj&ft<DS#?y?ffiiia (SfiR) . IP^Shipley 
Go (^^U-tt) g{CDXP-0103(Dl00q^CML/T, 0.60qCD 
50 F^fb^ 7^> - ^;bATJL"rt FT ^7*7X 
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K IP^Cymel* 303i, 0 . 73g(D Shi pi ey Microposit® 

2,2,2-h '^ODX^>^6&^7t h^*^J©10% 
iST&^rJjO;^ ^ 2 4qCD Shipley Microposit* Type AO 
^>^-£2Jl]X.T\ 1.99%<D7:t r^£?r9 (HJfJ^O 
mSKiS) i26.73%llff^^^/c^^MSL 
fc, g^^25 c Cr5^M^*HC^b, ±& — fri&m 

^u>i?i/^lf> (hmds) rl^TiD I, 
ffi©il^^*U/c 0 l.omicor h£^x:7T_k 
tC3000pra/6C»rxtf>a- r L/c* C^x77?r® 
REMUS 5 ***:, 90^305>HAn/c o (fiP*>V7r-<- 
^>^*) o CCD^X^T^r^CHybrid Technology Crou 
p Model lto.L-84-5X}gMEn»J^£^LT. Shipley Ta 
rqet7* r VX^ £SMT&cfc 5 L/c D CCMfeRCCtT 
— # *gfi2 58 . 5nmXi§<D rft 3&S 28nm(DActi on Research; * > 
K^X7^;b$-*(t?Lm^ll5ffi*ia^«^>^ (50 

&!B*£. ^J^^*-C90 e C"C30»P H 1ttJlST€>C<h^ 
Btt&^?Mg^4M& IP^ship 
ley Ccmpanyi^CDMioroposit*' 35KD2 giSP^r 3 

620'Cr 2 .75#RPRtR L/c. f#6ftfcMRttl.4M m<D 
■WS (B) OfeOtftot ±EiRI«©US>^.H*iH. 
r26%©@Jg#£r#3RU ^Sfe^O 1 ©3Mllfc:<fc 

mmm 

r&K©K*»©«fla cc «fc & a«iwt * *m&<DB 
rnmmi tmmtcox. cp-^up? 

xj^;I/] - 2,2,2-h 'J ^oax^>OUi>X hM5:0 
<0fc 0 CCDP — -r >^#® ; £Perkin-Elmer researc 
h labs of South .Wil ton. CTiCi 0, C ftfr 6 HMDSHiWfi 

iC 3500pmT t^^-FL/Co C <DMJH£ 90°Cr 
40^H> ^$0^5$* Perkin-Elmer Micraliqn® 54 

0aliqner±r*B3fe"r*«rtCV7 r^-^^Lfc. fcT- 
^fi#280nm"tV>*> Ffll#50nmCD280nm> > <>' F^X? ^ 

MI*SrS7feU/c 0 Perkin-Elmerf"X r^£-> (Hffjl 
IJv*£_h) 2.2,3.9,5.5,7.2*5^^8^3^0081 

©JlS©H#^KiSL/Co 
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2%CDl,l-b*^ (p-^OP7Xx;l/] -2,2,2-hU^ 
Dax^XDl/^X F^^rlO.OOqO^^^^^^SI, 
0.60gCDCymel303, 0. 73q£) Shipley Microposit Thinner 

is>J--ZM£!-?2> Ctlc£K> WL&Ltc. COjffiRft, 

t*>n — t"-/>^L, Micronix Corp of Los Catos.CA 
^CAtl^BJCC, ffltVift-otc. Micronix^, 

10 7K*rtS«L/c 0 2.5W«D^^^^Aaa«rffifl3U, 3A 

±{CiIlfc 0 Micronix-^X h^lSft^^ r^X^£, 
X^iHi^i^T^f-^OHKcAti/c. XttiBCcHL/ 

SiS{Cil//c B ^x7T£v*#QT&C40^u>(D 

«rffiffl L/T eo»WJH#* Lfc. C tl^l31mVcm 2 CDfiSStM 
^Cta^L/c 0 93-C-C230fl(L fll«f*W*L/fca, 1.3/x 
m CD JW S © MM * , M*f S ti & ^ ^ # Sh i pi ey 3 51 

20 *tta«^K^*>*©3/2»«*r^cctt*ir 

(2-3#lffl) 5MtTf £<h. 0.96/Lim(Dili^ (80%(Dl7J 

ztctbtcmmimffim t ©«^« r^ra $ n s ^ * h ■ 

mi tas^xmmL,tc<D£fflmx$>K) % xmc^xt* 
mmffl2ttc*s[,>x&Motc<D£mmicL, ^.wrztc 

1. 1, 1- t'^Cp- ^ o P7x-;uH,2,2- 

2. l,l-f^Cp-> h * 5/7 3i — -n* 3-2, 2, 2 

— h i; ^ p a x ^ > 

3. 1,2,5,6,9,10 4t/n^^n Kt** 

4. 1,10-^^0^^^^ 

5. l,l-b*^Cp- ^ no7 :n— A-] -2,2,2- 

— 5? ^ d DX^ > 

6. 4,4' -^^aa-2-( h l J 

7. ^ + -9- ^ ddj;^ ^jvxjvt}-. > 
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-6-( HJ^od> ^) kT »J ^ 

0,0' -^x.^;u-0-(3,5,6- h'J^oa 
-2- tT 'J S^t-)*;** n3~*x.- h 

1,2,3,4,5,6-n*^^pp5/^p^ 
>(B-J%ftf*) 

N(l, 1- t*X(p-? a a7x-;^,2,2- 
h 'J ^nnx^jrt h 7 5 F 

h >J *C2, 3- otT.nO'f Vi/7 
1,1- t'ACp-^ a a 7xr.ju)-2,2-^ 
UVElOU^-^A^-t:*^^^ b 'J ^ 

1,4-^^a^E^^y-^ 
0— b n^>X7^ft F 
h y 7;i^n 3L^ji,7 x-J — )\s 

2'--hn^>X7^ 1 J F 
l,l-> ? ^ac-2,2-exCp-^^^7^ 

b >J XC2,3-^^aa7 P nh:JV^X7Jc: 
- h 

1,4- t*^C h ! J ^na^^HVif^ 

S^VS^;*^*^^ F 

9— ^ a a ^ f-^T V h v -tr > 
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